

















































































































































































Psych Stressor Details Citation/Reference
Allocation of 
Space
This category deals with the 
allocation and positioning of 
certain types of volume to meet 
psychological needs of the crew.
Lack of Personal 
Space / Lack of 
Private Space
Private and personal space were 
both identified as highly important to 
the psychological well being of crew, 
providing a retreat from social 
stressors, separation from work 
areas, a place to interact with family 
members, and providing a location 
for personal items. 
"A sense of privacy as well as a need for 
personal space becomes more important over 
longer durations." - HIDH p555; 
"ensure privacy of personal communications... 
(electronically as well as) from private quarters" 
- Stuster (1996), p211; 
"Antarctic experts recommend that provisions 
should be made to permit isolated and confined 
personnel opportunities to get away from their 
fellow crew members" Stuster (1996), p. 274; 
Having private crew quarters in which a crew 
member can be alone thus becomes extremely 
important on long-duration missions (Santy, 
1983; Kanas and Manzey, 2008, as cited in 
Slack et al., 2008).
Feeling of 
"Crowdedness"
The perceived volume is adversely 
affected by the increased number of 




























































































Habitat Demonstration Unit (HDU)
NEEMO (and other undersea habitats)
Submarines
Antarctic Analogs (Concordia, McMurdo station)
International Space Station










NEEMO – NASA Extreme Environment Mission Operations
Cross‐Cutting Conclusions
12
 Increased involvement of the HRP/BHP, Analog, and Mission Planning communities in the 
multidisciplinary habitat design effort is critical to address the habitable volume issue
 Detailed results summarized in this presentation are fully documented in the NASA TM 
published last year (NASA/TM-2011-217352)
 Volume acceptability requires a layout analysis
• Determining function/task volumes will require an expanded group of Anthropometry and 
Ergonomics experts
• A Habitation Concept of Operations is essential in determining volume and how it is 
utilized in a layout
• Analysis of overlapping task volumes can provide a first order approximation of a more 
realistic volume estimate
• No single, universally acceptable numerical volume recommendation could be determine, 
but a range of potential volume values was suggested 
 Investigations over long duration missions in analog environments will be required to 
validate recommendations (e.g. Antarctic Analogs, testing on ISS, etc). The ISS also presents 
an optimal test bed for understanding confined environments.
Forward Work
13
 Integration of crew scheduling communities into long‐duration concept of operations activity
 Prioritization of research into the stressors and potential mitigation strategies including:
• Characterization of the stressor and mitigation knowledge gaps
• Development of methods and/or test beds allowing for future testing on the ISS
• Identification of effective and practical metrics, methodologies, and tools for determining 
and assessing habitable environment and layout (including assessments in analog 
environments)
• Development of reconfigurable spaces and crew accommodations consistent with 
mitigation strategies
• Long‐duration confinement and isolation study analogous to desired exploration missions
• Focus on characterizing psychological stressors and the social dynamic between 
crewmembers in isolated confined environments
National Aeronautics and Space Administration
Questions
